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Introduction
Although data have always played a significant role in 
competition (Feinstein 2015), the recent phenomenon of 
Big Data triggered an intense discussion about the role of 
data in the competition law analysis. The sheer amount 
and variety of data, new technologies and ever increasing 
speed of data processing seem to make the difference as, 
by contrast to the times past, data have become a key asset 
and input both for traditional and digital economy com-
panies. Designing a suitable data-based business strategy 
allows companies to develop or sustain competitive advan-
tages, and they invest significant means and efforts in it.
Among the different types of data, personal data are be-
lieved to be the most valuable from the economic point 
of view. Personal data are any information relating to an 
identified or identifiable natural person (Article 4 of the 
General Data Protection Regulation). Analysis of personal 
data allows companies to tailor their offers to a specific 
consumer: they can learn what consumers want and im-
prove qualities of products respectively, develop new pro-
ducts, adjust pricing, optimize advertising, marketing and 
logistics, save costs by increasing efficiency and innovative 
capacity of a company. 
The high value of personal data lies in its inherent link 
to a specific person, which provides a (virtual) access to 
one’s private life. Therefore, personal data are subject to 
special regulation that limits and regulates their collection, 
processing and usage with the ultimate purpose to protect 
fundamental rights and freedoms (Article 1 of the General 
Data Protection Regulation). Against this background, 
interplay of personal data and competition could be seen 
as a digital reincarnation of one of the fundamental discus-
sions on the collision of economic objectives of competi-
tion law with broader socio-political values (Lianos 2013). 
Hence, the challenge is the balancing of economic and 
non-economic values in the competition law analysis. In 
practice, both the Commission and the Court of Justice of 
the European Union tend to exclude non-efficiency consi-
derations from the competition law analysis, but take into 
account public interest objectives1. 
Yet, the challenging task of finding the balance between 
the objectives of personal data protection and competi-
tion law does not address economic aspects of personal 
data. Firstly, strict requirements of data protection force 
companies to routinely anonymise all data upon its collec-
tion so that the person to whom the data refer cannot be 
identified either by the data controller or by anyone else. 
This process allows exploiting formerly personal data com-
mercially without limitations of data protection. Secondly, 
in the process of data analysis even non-personal (anony-
mous) or anonymised data may reveal information that 
relate to an identified or identifiable person (re-identifica-
tion). Thirdly, even if a company fully complies with the 
requirements of data protection rules, it still needs to com-
ply with the requirements of competition law with regard 
to the competition-related use of personal data. 
Personal data and possible effects on competition law: 
theoretical analysis
Possible negative effects on competition that result from 
the uses of personal data can be summarized in the fol-
lowing three “theories of harm”.
First, some uses of personal data harm consumers due to 
degradation of quality of products, loss of privacy and dis-
couraging of innovation. To begin with, the level of privacy 
and data protection can be considered a part of quality or 
a form of non-price competition (Jones Harbour 2007). It 
is diminishing as more user data are collected and if their 
processing and use are non-transparent, especially in two-
sided markets (Stucke and Grunes 2015). Further, access 
to personal data is important for the improvement of pro-
ducts’ quality and development of new offers. Companies 
Challenges of personal data for the competition law analysis 
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that lack data access are in a competitive disadvantage, 
which may further convert into insufficient quality of their 
products and diminish incentives to innovate in terms of 
the improvement of the existing products and creation of 
new ones (Stucke and Ezrachi 2016). 
Second, restrictions on availability of personal data may 
create barriers for entry of competitors. Undertakings 
well established in the market already have a competitive 
advantage or even an entrenched position, not least due 
to their knowledge of the market and their customers, 
which can be extracted from the data in their possession. 
New entrants also need access to such data, and relevant 
exclusionary practices of incumbents – such as locking in 
consumers, refusal to provide access or license – equal to 
barriers for entry (Stucke and Grunes 2015; van Gorp and 
Batura 2015), especially in two-sided markets where one 
side is a transaction market supporting the non-transaction 
market by monetizing user data (Filistrucchi et al. 2013). 
Moreover, harmful effects are felt by the whole market as 
restrictions may reduce effective competition and consu-
mer choice and strengthen power of the incumbent. 
Third, pre-emptive mergers that pursue the goal of elimi-
nating potential competitors as early as possible may result 
in a loss of effective competition and consumer choice. 
They are likely to be perceived as a threat by potential 
new entrants. In the markets with a dominant incumbent, 
pre-emptive mergers may entrench or increase its market 
power (van Gorp and Batura 2015). Paradoxically, such 
practices may nevertheless encourage innovation as the 
large sum of money paid for a startup or a possibility of 
a lucrative career in a leading digital company provide a 
significant incentive.
Personal data and possible effects on competition law: 
practice and recent developments
The practice of competition law analysis is lagging behind 
the theoretical developments, and only few elements of the 
presented theories of harm were considered in the analy-
sis of the recent “data mergers” handled by the European 
Commission and the US Federal Trade Commission. 
For instance, in the mergers of Google/DoubleClick and 
Facebook/WhatsApp the authorities considered the impli-
cations of the transactions for the availability of data in 
the markets for online advertising and communications 
services, for market power as well as incentives of the 
merging entities to misuse (availability of ) the combined 
datasets. Yet, the competition authorities failed to consider 
privacy-based competition and impact of the transactions 
on the consumer choice in non-transaction side of multi-
sided market (Jones Harbour 2007). Considerations about 
future use of data and level of data protection were insuf-
ficiently examined (Jones Harbour 2007) or dismissed as 
not falling within the scope of competition law2. In the 
acquisition of DoubleClick, the authorities failed to re-
cognize a pre-emptive merger where Google bought the 
leading startup competitor that owned a superior data ana-
lytics algorithm for online ad-serving. Google’s develop-
ments were in a beta testing phase at that time3.   
The described shortcomings of competition law analysis, 
however, are not symptomatic of the inability of com-
petition law to deal with the challenges of digital eco-
nomy. On the contrary, competition law is flexible and 
dynamic enough and equipped with necessary instru-
ments to deal with data-based abuses as long as it, firstly, 
recognizes the economic relevance of data and, secondly, 
considers the specifics of digital markets and of data itself 
(Bundeskartellamt and Autorité de la concurrence 2016), 
which needs to be reflected in the practice of competition 
law analysis.
The practice needs to be more consistent in examining 
all sides of multi-sided markets, including the non-tran-
saction markets with “free” products that are paid with 
personal data (Stucke and Grunes 2015; van Gorp and 
Batura 2015) and paying greater attention to the business 
models of the companies. Specifically, while personal data 
appear as an element of examination of markets for service 
of data analytics, it is not clear whether data are treated as 
an integral part of the data analytics service or an input in 
this service, whether it can be traded and be in a separate 
data market4. Instead, under the influence of data protec-
tion law, it is portrayed that personal data are collected 
and only sold as big data en mass. Yet, processes of data 
collection and data acquisition differ strongly. While some 
companies collect data as a by-product of their main acti-
vity (e.g. a mobile telecommunications company needs 
the number of the call recipient in order to be able to place 
the call), other do so purposefully (data brokers). While 
some companies sell different types of datasets (unstruc-
tured, semi-structured, structured), other obtain personal 
information of users in return for their “free” services. This 
reciprocity and the presumed equivalence of the values ex-
changed means that the data are in fact traded by users to a 
company, and a market for data exists on the level of their 
“collection”, not only when it is sold between companies.
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Recommendations and concluding remarks 
Due to their relative novelty, processes related to personal 
data and their relation to management decisions are un-
der-researched and not fully understood by economics and 
law. The practice of competition law analysis is, therefore, 
well advised to pay special attention to data science and 
to business models and strategies of (digital) companies 
(van Gorp and Batura 2015). More specifically, the com-
petition law analysis shall take into account what business 
competitors are in and what their data needs are and weigh 
the characteristics of data accordingly. The alleged high 
value of personal data is based on their perceived scarcity 
due to limited access (also due to data protection require-
ments), limited scope of the data that can be purchased 
and high cost of collection of the economically relevant 
data (Bundeskartellamt and Autorité de la concurrence 
2016). However, depending on the business model and 
industry sector, companies would see data differently; they 
require different types of data (e.g. real-time or historical), 
different amounts and quality of data. 
When contemplating the role of personal data in com-
petition, one should adopt a more nuanced view of the 
data-related economy. Data is not always an input in a 
product, although the industry branches where it plays 
this role – online search and online advertising – are most 
frequently scrutinised. Data can also be a product, for ins-
tance, for companies active in data collection and crea-
tion of databases (Feinstein 2015). Depending on what 
business a company is in, it may value data differently and 
be more or less inclined to restricting access to it. For ins-
tance, companies engaged in data analysis are unlikely to 
be interested in restricting access to data as they are more 
interested in protecting their know-how regarding algo-
rithms, data processing and mining.
Where personal data are an input in the product, they are 
not the only one. Given the high level of innovativeness 
and disruption in the digital environment, a creative idea 
regarding logistics, marketing or invention of a product 
are a key to success. Data collection and processing may 
or may not inspire the creativity, but does not replace it.
Industries relying on data as input assign different value 
to different personal data. Where data-based decisions are 
taken in real time (online advertising), valuable personal 
data is rather short-lived (Tucker and Wellford 2014). In 
other industries historical data may be of greater value 
(e.g. information about electricity consumption for opti-
mization of power supply5). 
For specific companies the data generated by the users of 
their own products are more relevant than data acquired 
elsewhere if they provide only a limited insight in consu-
mers’ wishes with regard to the offered services and goods. 
In particular, new entrants do not necessarily need and 
use the same type and quantity of data as the incumbents 
(Tucker and Wellford 2014). The practice shows that 
usually new entrants do not rely on the purchased data, 
but start collecting and analyzing personal data from 
their own users the moment they enter the market. This 
is because data needs of incumbents and new entrants 
vary according to their business models (Sokol and 
Comerford 2016). Newcomers, especially startups, rarely 
enter the market with the offer identical to the one of the 
incumbent. Instead they focus on a specific functionality, 
customer segments or user interests (Tucker and Wellford 
2014). Data requirements of newcomers are therefore qua-
litatively different and will develop gradually relying on 
the data generated during its activities and following the 
development of these activities.
Furthermore, the assumption about the value of personal 
data and data in general should be viewed through the 
prism of data analytics. While one mainly talks of data 
collection, raw data collected directly and immediately 
when the consumer used a product, rarely make sense even 
for the provider itself (Sokol and Comerford 2016). Data 
per se are necessary, but transient and inherently dumb 
(Kaufmann 2013). To get value out of data, one needs to 
apply data science to it (i.e. algorithm) and then treat the 
results with data crunching and analytical technologies. 
Depending on the algorithm, the goals set and questions 
asked, data would reveal different information: this ana-
lysed, secondary data are the actual valuable asset. Thus, 
in fact what is done to data and how it is done is more 
important than the data itself.
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Introduction
One of the EU policy goals guiding the evolution of elec-
tricity systems is to facilitate smart electricity systems 
(SES). SES enable increased interaction of various actors 
in the electricity sector through information and commu-
nication technology (ICT) infrastructure. The goal of this 
increased level of interaction is to improve energy efficien-
cy, competition, and the efficient integration of renewable 
energy sources (RES).
Also household consumers are envisaged to interact and 
actively participate in the SES by reacting upon real-
time information on electricity generation and supply. 
However, in order to be able to do so, household consu-
mers need access to the relevant communication system 
and the subsequent services. This implies only if house-
hold consumers can access those communication systems 
and services, they can enjoy electricity supply at universal 
service conditions, which is “the right to be supplied with electri-
city of  a specified quality within their territory at reasonable, easily 
and clearly comparable, transparent and non-discriminatory prices” 
(article 3(3) Directive 2009/72/EC).
Maintaining this provision in the context of SES inevi-
tably poses the question whether similar conditions need 
to be included for household consumers accessing the 
SES’ ICT infrastructures. Access to communication sys-
tems can be covered by various technologies with different 
qualities and access conditions. This article briefly points 
out the differences between the electricity- and the tele-
communication access rights for household consumers, 
and argues that those differences result in ambiguities with 
regard to conditions for household consumers accessing 
SES. Thereafter, this article analyses the conditions upon 
which household consumers should have access to SES, 
and whether these conditions can be safeguarded by the 
current EU legal framework. Finally, this article provides 
conclusions and recommendations for (national) policy 
makers on how to safeguard the minimum conditions 
required for household consumers to access SES.
Smart Electricity Systems 
In the transition towards a more sustainable and effi-
cient energy system, SES are said to be essential (EU 
Commission 2011: 10). Various objectives and functio-
nalities are ascribed to SES, which can be translated into 
technical minimum requirements. This section broadly 
identifies the ascribed objectives and functionalities and 
resulting technical requirements.
Policy Objectives
Determining the objectives, article 2(7) of the Regulation 
on Trans-European energy infrastructures (Regulation 
(EU) 347/2013) offers a starting point by establishing the 
following definition of smart grids (electricity systems): 
“‘smart grid’ means an electricity network that can integrate in a 
cost efficient manner the behaviour and actions of  all users connected 
to it, including generators, consumers and those that both generate 
and consume, in order to ensure an economically efficient and sus-
tainable power system with low losses and high levels of  quality, 
security of  supply and safety”. In addition to this definition, 
the Regulation provides some indication on SES functio-
nalities by specifying the criteria for smart grids as Projects 
of Common Interest (article 4(2c) Regulation (EU) 
347/2013). On the basis of this, the following four main 
objectives that a SES should fulfil are identified: maintai-
ning grid resilience, improving energy efficiency, integra-
Sustaining Universal Service Conditions in Smart Electricity 
Systems
Lea Diestelmeier*, Dirk Kuiken**
*, ** Both authors are Ph.D. candidates at the department of European and Economic Law and the Groningen Centre of Energy Law at the University of 
Groningen. Contact: l.diestelmeier@rug.nl and d.kuiken@rug.nl
The authors wish to express their gratitude to Prof. dr. Martha Roggenkamp, Prof. dr. Hans Vedder, Joris Gazendam (LL.M.), and to the Florence School of 
Regulation for their valuable comments and suggestions. The authors also wish to thank the Netherlands Organisation for Scientific Research (NWO) for 
enabling this research under the project “Uncertainty reduction in Smart Energy Systems”. 
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ting RES, and involving system users.
The focus in this article is on the objectives to involve sys-
tem users (including household consumers). The aim of 
interaction between system users is increasing flexibility of 
consumption and generation, which becomes crucial with 
regard to RES and energy efficiency goals. This requires a 
constant information exchange between all connected sys-
tem users in order to act and react close to real-time upon 
supply and demand.
Technical Requirements
Realising the interaction between system users requires the 
transmission and processing of data and therefore com-
munication infrastructure. Communication systems are 
defined as: “[…] transmission systems […] which permit the 
conveyance of  signals by wire, radio, optical or other electromagnetic 
means […] irrespective of  the type of  information conveyed” (ar-
ticle 2(a) Directive 2002/21/EC). This definition already 
implies that many different communication technologies 
exist. All different technologies have their own charac-
teristics. The current electricity system is enhanced with 
communication systems for monitoring and controlling 
(Aiello and Pagani 2016: 14).With regard to the SES ICT 
infrastructure, not just one type of technology (commu-
nication system) is used for SES. Dependent on the exact 
purposes (e.g. advanced (smart) metering, or demand res-
ponse) and technical criteria of the SES, a complex web 
of interconnected communication systems with varying 
technical specifications will be deployed (Sato et al. 2015: 
247 – 250). Hence, the following main types of commu-
nication systems can be used for SES: 1) the home area 
networks (HANs), most likely including a communica-
tion service that is used for accessing the internet, 2) com-
munication systems exclusively dedicated to smart meter 
communications, and 3) other communication systems 
used by system operators.
The SES involves the electricity system and communica-
tion systems. Different types of communication systems 
can facilitate the access to SES. This also means that house-
hold consumers could have different options for accessing 
SES.
SES Access Conditions in EU Law
As mentioned above, SES are considered as a prominent 
and cost-efficient solution for ensuring the affordability 
of the future electricity system (European Commission 
2015). Hence, in order to reap the benefits of SES, cus-
tomers need access to the SES, inter alia the relevant 
communication systems (European Commission 2015 
and CEN-CENELEC-ETSI 2012: 14). EU law regulates 
both, the access conditions for the electricity system and 
for (tele)communication systems. In order to understand 
the access conditions for SES, both access conditions have 
to be taken into consideration, and perhaps even more 
importantly, the differences between both access regimes 
in SES.
The goal of both access regimes is to provide a level 
playing field for system users and to protect (household) 
consumers. Yet, significant differences in technology and 
circumstances between electricity- and communication 
systems exist. The most prominent difference is the avai-
lability of parallel infrastructures and/or alternative tech-
nologies. Whereas only one electricity grid exists, various 
communication systems are in place. Dependent on the 
technology used in communication systems, the systems 
can be used for comparable purposes. This difference in 
alternative technologies and parallel networks is also re-
flected in both access regimes.
The access conditions for the electricity system are much 
more absolute than the access conditions for communi-
cation systems. The most important difference is that 
the Electricity Directive poses a public service obligation 
for both the supply of electricity (article 3(3) Directive 
2009/72/EC) and consequently access to the electricity 
system (ECJ Case 239-07: par. 40 – 41, 48). Access to the 
electricity system is the right to use the electricity system 
(ECJ Case 239-07: par. 42), which should be provided 
to all system users (including customers) without discri-
minating between system users (article 32(1) Directive 
2009/72/EC and Kruimer 2011: 274.). Given the fact 
that access is used as a vehicle for providing electricity 
supply at universal service conditions, “that is the right to be 
supplied with electricity of  a specified quality within their territory 
at reasonable, easily and clearly comparable, transparent and non-
discriminatory prices”, to household customers (article 3(3) 
Directive 2009/72/EC), the access conditions for elec-
tricity systems should also ensure such universal service 
conditions.
In contrast to the access regime of the electricity system, 
in the EU telecommunications access regime, consumers 
do not have direct right to access communication systems. 
Only service providers access the communication system, 
consumers are seeking access to communication services. 
In general, three different types of communication ser-
vices can be identified in EU law, each implying different 
conditions and rights for consumers to access the service 
(Nihoul and Rodford 2011: 301):
1. (public) communication services, to which general 
dossier
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consumer protection applies. Examples of such protec-
tion are: minimum contract terms, information requi-
rements for service providers, and switching (from one 
service provider to another) provisions (articles 20 – 30 
Directive 2002/22/EC);
2. universal services, to be provided to all consumers 
at specified quality levels and affordable prices (article 
3(1) Directive 2002/22/EC). For SES, the most rele-
vant of these services is the data communication ser-
vice “at data rates that are sufficient to permit functional inter-
net access” (article 4(2) Directive 2002/22/EC);
3. services of general interest, which are set at Member 
State (MS) level. Although such services distort the 
level playing field, MSs can request for an exemption 
to the prohibition to provide special rights and duties 
to specific undertakings in order to appoint specific 
companies with a right to provide services of general 
interest (article 106(2) Treaty on the Functioning of 
the European Union).
Although the above access conditions could well guarantee 
access to communication services that are suitable for SES 
purposes on MS level, from a EU law perspective such 
a guarantee does not exist. Firstly, EU law does not re-
quire (public) communication services, suitable for SES 
purposes, to be of a specified quality and at an affordable 
price. Secondly, no universal service exists that de facto gua-
rantees suitability to be used for SES purposes. Although 
functional internet access should be guaranteed by the 
MSs, the MSs have the discretion to decide what is consi-
dered as ‘functional internet access’ and for what purposes. 
The European Commission already acknowledged that 
the current universal service conditions for data connec-
tions are not up to standards anymore for the modern data 
connection requirements (European Commission 2010: 
21, and Batura 2016: 239). Nevertheless, in practice it 
seems plausible that the minimum data rates or latency 
requirements for such a universal service on MS level 
might be suitable for SES purposes (e.g. ADSL connec-
tions might be suitable, Sato et al. 2015: 267). Thirdly, 
MSs could opt for a service of general interest, assuming 
MSs can rely on justifiable reasons for granting special or 
exclusive rights to certain undertakings. Yet, although this 
seems like a suitable alternative if no other services able to 
meet SES communication standards are available, EU law 
does not guarantee the availability of such services.
Access Options and Regulatory Conditions
Key for the functioning of SES and for household consu-
mers to participate and benefit therein is access to informa-
tion in a specified time interval through communication 
services. Household consumers who do not have access to 
SES communication services at a reasonable price and the-
refore cannot participate in the SES at a reasonable price, 
might pay unreasonably higher electricity prices compared 
to consumers who are able to participate at a reasonable 
price (most likely the benefits for those that interact in the 
SES are paid by those who do not interact). Thus, ensuring 
the effective right for household consumers to be supplied 
with electricity at universal service conditions depends on 
the access conditions for communication services. From 
the current rules on accessing communication services 
four potential access options can be identified, each revea-
ling different regulatory guarantees for household consu-
mers to access SES communication services.
Option 1: Data Connection under Universal Service Conditions
MSs have to ensure the availability of ‘functional inter-
net access’ to all users, geographically independent, and at 
an affordable price (article 3 and 4(2) Directive 2002/22/
EC). Possibly, ‘functional internet access’ could also be of 
sufficient quality for SES communication services. Yet, 
this is no guarantee as the provision leaves much discretion 
to the MSs and does not include any quality specifications 
required for SES purposes.
Option 2: Smart Meter Communication Infrastructure
In case the implementation of smart meters is assessed 
to be economically viable in a MS, at least 80% of the 
final customers should be provided with smart meters 
(Annex I(2) Directive 2009/72/EC). However, this does 
not guarantee access to SES communication services nor 
is the reading frequency of such a smart meter guaranteed 
to be in line with the quality requirements of the SES. 
Although the Electricity and Energy Efficiency Directives 
mention certain frequency requirements, such as measu-
ring the actual time of use, and the requirement to pro-
duce data “frequently enough to enable [consumers] to regulate their 
own electricity consumption”, the MSs have large discretionary 
powers in defining such quality standards (article 9 and 
10(2) Directive 2012/27/EU and Annex I(2) Directive 
2009/72/EC and Hierzinger et al. 2012), technical reports 
of the European Standardisation Organisations plead that 
effective demand-response requires 15 minutes, up to real-
time information. So, not only is the access to SES com-
munication services not guaranteed, but also the quality 
standards are contested.
Option 3: Service of  General Interest
MSs may choose to ensure access of a certain quality to 
SES, by classifying it as service of general interest to be 
provided by one or several designated entities. However, 
dossier
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MSs are restricted by EU law in providing ‘special and 
exclusive’ rights, and in principle, services of general inte-
rest should only be required if market parties are unable 
to provide for the services and the service is considered 
to be of ‘general economic interest’ (article 106 Treaty on 
the Functioning of the European Union). Nevertheless, if 
services of general interest should be provided, possibly 
the distribution- or transmission system operator (DSO, 
TSO) could be designated as the responsible party.
Option 4: Market Alternatives
Alternatively, market parties can offer communication 
services meeting the SES quality requirements to house-
hold consumers. Yet, such communication services are 
not subject to the requirement of providing all consumers 
with a service under equal conditions. Therefore, a rea-
sonable price applicable to all household consumers for 
these services cannot be guaranteed in the market realm. 
This might be troublesome for ensuring the universal ser-
vice rights related to accessing SES (article 3(3) Directive 
2009/72/EC).
Conclusions and Recommendations
The changing electricity system towards SES implies that 
access for household consumers to SES includes access to 
systems and services for the purpose of the transmission 
of electricity with a view to efficiency gains on the basis 
of real-time information on generation and consumption. 
Therefore, MSs have to ensure access to SES communica-
tion services for guaranteeing the universal service condi-
tions of electricity supply for household customers. The 
current EU rules on accessing communication services do 
not provide a guarantee for access to SES communication 
infrastructure at a specified quality.
We recommend that national policy makers carefully ana-
lyse the national markets for communication services and 
conclude whether communication services will be available 
to all household consumers that are, or will become part of 
the SES. If no minimum guarantee (e.g. based on the data 
communication services (functional internet access) requi-
rement of Directive 2002/21/EG) for the provision of 
communication services suitable for SES communications 
exists, we suggest that the minimum quality standards for 
internet services could be aligned with the minimum stan-
dards for SES communications. Alternatively, the smart 
meter communication infrastructure could be used to 
integrate SES communication services. Either way, gua-
rantees that the universal service conditions for household 
consumers can be maintained in SES should be provided.
Additionally, EU policy makers should address house-
hold consumers’ access conditions for SES. EU law re-
quires electricity supply at universal service conditions 
for household consumers and the rollout of smart meters. 
Moreover, large-scale implementation of SES is envisaged. 
This should also imply the provision of suitable commu-
nication services. However, EU law does not guarantee 
(or explicitly requires) that SES communication services 
will be available. Policy makers could consider adopting 
a safety net, setting minimum requirements for either the 
smart meter infrastructure, or perhaps data communi-
cation services. This would also service a broader policy 
objective enshrined in the Digital Agenda for Europe: 
ensuring (high quality) internet access throughout the EU.
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Digital Innovation Change Gradually the Port Sector
Starting from Schumpeter (1939), innovation is “‘doing 
things differently’ in the realm of economic life”, where 
“new combinations” of resources bring about five dif-
ferent types of innovation: new products or a new quality 
of a product, new methods of production, new markets, 
new sources of supply of raw materials and intermediate 
goods, and new methods of organizing the economic 
process. All take place within the realm of economic life. 
Within the context of the present research, “change” was 
considered vis-a-vis economic, environmental and social 
added value.
Under digital innovation, combinations of information, 
computing, communication, and connectivity techno-
logies are considered (Bharadwaj, El Sawy, Pavlou, & 
Venkatraman, 2013). The port sector can also expect cost 
savings, increased quality and further growth by imple-
menting digital innovation. However, the speed at which 
digital innovation is reshaping the port sector is lower 
than in other industries. 
Three categories may be considered the key innovation 
domains in the port sector with respect to digital tech-
nology. The first category ‘electronic data interchange’ 
(21 cases analysed) focuses on barriers and success/failure 
oriented to paperless administration process. New tech-
nologies are being used, standardisation has materialized 
and information flows faster. Regarding IT innovation 
supporting cargo flow, five innovation cases are analysed. 
Differently from the previous category, the second clus-
ter focuses on innovation initiatives that are enhancing 
the cargo flow. Intelligent traffic optimisation solutions, 
for both freight and vessels, are being compared (5 cases 
analysed). Moreover, mobility and delivery times are tar-
geted as key factors that should be improved by compu-
ter-assisted planning solutions. The main goals of these 
initiatives are to optimize the traffic, to develop a planning 
algorithm and to avoid conflicts on navigational ways. The 
third category (6 cases analysed) brings together innova-
tion initiatives which are focused on better monitoring 
vehicles and cargo.
Given the trend towards collaborative innovation in the 
maritime supply chain, the question becomes what are the 
barriers, who has a facilitating role, and whether there is a 
role for regulation? That is the main research question that 
this paper answers for digital port-related innovation.
A key feature of the methodology applied is the fact that it 
combines four approaches to provide in combination the 
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Abstract: This article identifies the barriers of digital innovation from initiation through to implementation, as well as assessing the impact of facilitators 
of ICT innovation. To do this, the present research applies four quantitative instruments. The research conducted within the BNP Paribas Fortis chair 
Transport, Logistics and Ports firstly indicates that alignment exists between company strategies and degree of success in the port sector, as compared 
to non-ICT initiatives. The ICT innovation initiatives also are profit-driven. Secondly, the port sector should be more open to disclose cost and benefit 
info, and should conduct more such analyses. Next, there are conditions that improve the degree of success. Overall, terminal alignment with the right 
ICT infrastructure proves key. But too many diverging interests among the stakeholders entail that digital innovation challenges the ability to cooperate. 
An important finding: regulation was identified neither as a barrier nor as a facilitator.
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key factors influencing successful implementation1. The 
combination of the four approaches sheds useful light on 
the factors that stimulate or hinder port-related digital in-
novation. (Figure 1) In particular, the need for infrastruc-
ture standardization and regulation, and the dominance of 
certain players through hard-institutional (e.g. regulation) 
or soft-institutional (e.g. actor culture) issues or strong or 
weak networking are brought to light.
Figure 1: A holistic approach to research
The analyses followed are complementary and inter-linked. 
Firstly, cases are viewed with respect to their cost-benefit 
analysis (CBA). Notably, apart from the level of alignment 
with company strategies, the adopted innovation should 
be ex-ante efficient and its feasibility validated. The second 
method decides whether the innovation cases align with 
the companies’ strategies and the level of alignment. Then, 
the fuzzy set Qualitative Comparative Analysis (fsQCA) 
looks for the combination of actors and conditions lea-
ding to better results. Finally, the Systems of Innovation 
(SI) approach determines whether basic concepts are valid, 
through pattern recognition.
Identifying the Strategies, Barriers and Facilitators
Digital innovation will change the business model of 
the actors along the maritime supply chain. In previous 
decades, forward thinking companies along the mari-
time supply chain invested in stand-alone IT systems to 
enhance their operations and maintain competitiveness 
(i.e. support new business models and deliver new ser-
vices). A number of software companies specialized in 
the port sector and developed and adjusted various inno-
vative concepts to the needs of a particular stakeholder. 
With respect to integration in the maritime supply chain, 
those stakeholders find themselves in a lock-in situation. 
Moving to cloud-2-cloud applications will make it pos-
sible to move forward faster. Inevitably, integrating such 
systems carries a price tag. Small and medium sized com-
panies should also embrace the move to digital innovation. 
How to create positive awareness among those companies? 
What barriers are on the way, and what role can regulation 
dossier
play? 
First, alignment exists between company strategies and 
success degrees in the port sector, and efforts should be 
made to improve the strategic processes that lead to inte-
gration in the maritime industry. Economic objectives ap-
pear to be ranked higher in terms of importance than the 
other objectives such as environmental and social, which 
in many cases are imposed through regulation or through 
the social responsibility mandate of the initiating entity.
Next, no unique ‘recipe’ for innovation success does exist. 
However, some combinations of variables can be identi-
fied that lead for certain groups of cases to a higher chance 
of success. (Figure 2) Overall, important variables turn out 
to be infrastructure, soft-institutional and hard-institutio-
nal issues at the initiation stage, and infrastructure at the 
development and implementation stages.
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Furthermore, it was identified that capability building and 
early inclusion of actors that may provide respective capa-
bilities is important for the successful adoption of digital 
innovation.
Financial support was absent in most cases and in the 
majority of cases self-financing was the preferred /adopted 
solution. In depth investigation of exceptions and failed 
cases highlighted the impact of “lack of market demand” 
and “port competition” and most importantly “innovation 
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competition”. The latter is also responsible of a lock-in 
effect and deserves further research, as well as the effect 
innovation systems have on each other.
In addition, market demand is equally important to bring 
about the change introduced by the innovation. This 
condition is, also, connected to market readiness and re-
quires further research.
Fostering coopetition within the port is an important pre-
requisite for the successful adoption of innovation. This 
consists of managing to achieve cooperation with respect 
to application of ICT in ports. Such coopetition, in many 
cases is targeted between ports. The innovation champion 
in this case is of significant importance.
In the present research and context, initial attempts at 
working with an upstream and downstream stakeholder 
often failed. Just a few were subsequently successful, but 
only in a closed innovation approach. Hence, co-innova-
tion is expected to be the most important challenge for 
the port industry in the decades ahead. Co-innovation is 
a new form of innovation whereby the various stakehol-
ders jointly acquire new expertise and create opportuni-
ties in the supply chain for new partnerships. In the long 
term, this will lead to a balance between costs and profits 
as well as a greater competitive advantage. In this context, 
the concept (and definition) of innovation widens and 
includes the cost reduction and improvement of service 
within a wider system. 
It is noted that regulation and standardization (or hard 
institutions) was not identified as either being a significant 
barrier or a facilitator to the process. If anything, within 
the port environment, existing ICT solutions are often 
considered “standard” bringing about a lock-in effect and 
creating hindrances for new applications. In combination 
to the need for co-opetition and co-innovation within 
the port sector, there is an issue for further research as to 
whether regulation and standardization will be favourable 
for the uptake of ICT innovation, especially as technology 
trends are in support of more open access systems.
Research is furthermore required to validate the findings 
from this paper more in depth. The set of ICT cases ana-
lysed within this research effort may be considered ade-
quate in number allowing for comparisons and potential 
transfer of lessons learnt. However, it is also important 
to state that the sample may have a potential bias. For 
example, a great share of the cases within our sample is 
considered successful. Another point of interest is the 
market position of the innovation champion and the fact 
that all the analysed cases were self-financed. Finally, only 
a minority of cases involve small and medium-sized enter-
dossier
prises. It would be useful to verify whether the findings of 
this paper still hold in sets of cases that are more diverse.
Joint Lessons for ICT related Port Innovation
During the data collection phase already, interviewees 
indicated the following barriers to port-related ICT in-
novation: lack of collaboration with other actors, need 
for further integration along the maritime supply chain, 
uncertainty about legislation, and drifting apart of the lo-
cal needs and the strategic decisions made by headquarters 
as a result of globalization. These preliminary observations 
show that regulation does not get immediate attention 
among chain stakeholders, if only that there should be 
consistency.
The case analysis with the four methods suggests first of 
all, through the CBA, that there are benefits and costs for 
every stakeholder. However, the benefits are not always 
readily visible, often resulting in a low willingness to 
pay. At the same time, concern about the cost elements 
definitely plays in a sector where margins are narrow. 
Hence, from a game-theoretical perspective, there is no 
willingness to co-operate (comparable with co-operation 
between ports). This is easily explained by formalizing the 
cost and benefits of adopting an IT application in a payoff 
matrix. The choice is simple: either to continue with the 
own IT system or to integrate systems. Unlike the inno-
vation champion (e.g. trucking company, carrier…), the 
follower faces an entry cost that outweighs the benefits, 
and consequently the game stops. There could be a role 
for regulation here, to the extent that entry costs may be 
built excessively high by incumbents. The latter is also sup-
ported by the importance attached by port chain decision 
makers to economic objectives, including optimizing ope-
rations and minimizing costs in the first place, as shown by 
the objectives-success analysis.
Entry costs may also be the driver behind observed poten-
tial for imitation (Roumboutsos, 2015). The innovation 
initiative fails or ends in endless discussions about data 
(ownership, availability, accessibility and modifiable). 
Opposed to that, if the cost is lower than the benefit or if 
everyone is in it from the start (cf. openness and trust), an 
innovative concept is likely to achieve greater success (Sys 
et al., 2015). 
The latter weakens the role of the innovation champion 
on its own in the process: according to the fsQCA ana-
lysis, only in a minority of cases, that actor manages to 
push through the innovation in a key role on his own. The 
role of partners like terminal operators and shipping lines, 
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in particular in their alignment with infrastructure, are 
key. That is also confirmed by the Systems of Innovation 
approach, where capabilities of all involved partners, mar-
ket demand and avoiding lock-in effects on behalf of the 
innovation champion are important. First, innovation 
carries “newness” both in application and the knowledge 
which is needed to implement it. Respective capabilities 
are important to be included in the process from the ear-
lier stages, when this knowledge does not exist in-house. 
Second, limitations and set-backs may be overcome given 
the level of market demand that may exist for a specific 
innovation or the need to improve on efficiency. Third, the 
“port environment” includes many interlinked and inter-
related actors, who may not always share the same interests 
or their interests may not be achieved in the same way. It 
is therefore important to both motivate all actors involved 
and facilitate their involvement in the implementation of 
the innovation. To this end, a number of issues may arise 
connected to both existing technology, and thus lock-in 
effects, for actors as well as competition issues. 
A strong role of the innovation champion has been identi-
fied through many previous studies (Schon, 1963; Howell, 
Shea, & Higgins, 2005). However, there is a particular 
interest in the port sector where market leaders may exist 
within the group of actors involved in the implementation 
of a particular innovation. Here, the combined effect of 
market leaders (hence representing to a large extent market 
demand or bearing knowledge of market needs) and the 
power position within the “port environment” may be wit-
nessed. Hence, the combination of the above findings sup-
ports the need of stimulating co-opetition in order to sup-
port the successful adoption of innovation. That is again 
supported by the objectives-success analysis, as integrating 
with other chain actors is shown to be a key objective by 
chain stakeholders.
Hard institutions (including regulation) moreover only 
appear as important in a minority of cases, according to 
the fsQCA analysis. Soft institutions (including informal 
standardization) are much more important. Of course, in 
such case, regulation of the market to support the free flow 
of information among actors and to give the best chances 
to the best standards becomes important.
The confrontation of objectives and success finally shows 
that the objectives that typically require public inter-
vention (environmental and social) are not valued high. 
Clearly, the role for public policymakers in this field is not 
key.
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Introduction
Infrastructure regulation is facing unprecedented chal-
lenges. Firstly, over the last 20 years, most countries have 
evolved towards the development and implementation of 
an active regulatory framework. Infrastructure networks 
have undergone a drastic development since the 1980s, 
and are now reaching a maturity level where maintenance 
and optimization, rather than construction, is the main 
challenge. Secondly, after the 1990s’ boom in private sec-
tor participation in infrastructure, particularly through 
the form of public-private-partnerships (PPPs), the first 
contracts developed are close to the end, and there is an 
entire set of data and experience regarding the benefits 
and costs over this contractual regulation. Despite being 
perceived as a clear, transparent and predictable model 
of regulation, contracts have shown little ability to cope 
with change, which has led to excessive renegotiations 
leading to negative consequences for the public sector 
(Cruz and Marques, 2013a, 2013b).
Regulating infrastructure in the XXI century: A lite-
rature review
The infrastructure sector is changing and there are conflic-
ting trends worldwide. Infrastructure plays a critical role 
in promoting economic growth and wellbeing. Most 
developed economies have invested in improving their 
infrastructure networks and the effort is still ongoing in 
most developing economies (Burger & Hawkesworth 
2013). This “wave” of infrastructure development is still 
a central development driver in most, if not all, develo-
ping economies. 
However, infrastructure requires capital - not just for 
construction, but also for its operation, which places ef-
ficiency at the core of decisions today. Governments are 
not willing to finance an infrastructure operation at any 
cost, and societies now require higher levels of efficiency, 
so they have turned to the private sector (Sarmento & 
Renneboog, 2014).
However, there are reasons for ensuring a strong go-
vernmental role in the field of networked infrastructure 
(Miranda and Lerner 1995). There are three main reasons: 
i) there is a tendency for most networked infrastructure 
to be natural monopolies; ii) it is difficult to assemble the 
right-of-way for most projects, and; iii) there are benefits 
larger than those directly related with the users.
It is estimated that more than 200 regulators were created 
in the 90s and early 2000s (Brown et al. 2006). Many, if 
not the majority, have evolved, changing their role, res-
ponsibilities, institutional and legal status, etc. These ins-
titutional changes have occurred simultaneously with the 
establishment of new regulatory models, forms and types 
of contracts. 
The evolution of the regulatory institutional framework 
in Portugal 
Regulators in Portugal have been suffering from a conti-
nuous change movement in terms of institutional fra-
mework. These changes concern the terms of how to re-
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Abstract: This paper provides a historical overview on the transport infrastructure regulation in Portugal. The institutional organization, regulatory 
models and private sector level of risk assumption are continually changing, requiring a more active and dynamic approach to regulation. 
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gulate, and the definition of the objectives of regulation. 
Until the 1980s, the majority of the regulation of the sec-
tor was based on tariff setting - establishing conditions for 
accessing the market through the issue of permits (most of 
them being perpetual permits) and technical regulation, 
and also through norms and technical notes. The markets 
were relatively stable, and public companies, managed by 
the Central Government, dominated. Regulation was seen 
as a secondary activity. 
This changed in the 1990s, when the private sector began 
to be more active, thus forcing a more dedicated regulato-
ry approach in order to preserve the quality of service, and 
to avoid predatory behaviors, as well as other well-known 
negative consequences of inadequate regulation. 
Figure 1 presents a historical overview of how the regula-
tory institutional framework has been changing between 
different institutions in Portugal. 
These changes were the result of different policy changes, 
namely: 
- Re-naming and re-organization of institutions: in 
some cases, the change in the regulatory body was car-
ried out due to the “upgrading” and/or re-organization 
dossier
of their activities (e.g. changes in the airport sector);
- Division of responsibilities: the regulatory responsi-
bilities were split between different organizations, as 
happened in the road and railway sectors in the 1990s; 
- Merging of regulatory responsibilities: this was the 
latest movement, and it resulted in the merger of the 
regulatory responsibilities in the entire transport sec-
tor (except airports) under the same regulatory entity 
(Authority for Mobility and Transport – AMT) in 
2015. 
After this restructuring, some entities remained active, with 
different responsibilities, whilst others were abolished. An 
example of the former is the change of regulatory responsi-
bility for the transport sector. In the 2000s the Institute for 
Mobility and Land Transport was created for overseeing 
public transport. In the 2010s this Institute took over the 
regulatory responsibility of the rail sector, which had pre-
viously been the responsibility of the National Institute 
for Railway Transport (INTF). The INTF was created in 
the 1990’s, when a political decision was made (not just in 
Portugal, following the European Commission guidelines) 
to vertically separate the rail sector, segregating its opera-
tional and infrastructure management. The rationale was 
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Figure 1 – Institutional regulatory changes in the period 1960-2015
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to progressively create the conditions to allow competition 
in the operation of railway services, and to increase the pri-
vate sector participation in this market.  Simultaneously, 
it was necessary to create sector-specific regulatory bodies 
capable of addressing the specificities of each sector. This 
also occurred in the road sector. 
There are several examples of institutions that lost their 
function as a regulator, but kept other functions (e.g. 
planning). One of these cases is the National Institute for 
Mobility, which, until 2015 was the single transport regu-
lator for the maritime-ports, roads, and railway sectors. In 
2015, with the creation of the AMT, IMT lost its regula-
tory functions and it became responsible for planning and 
the issue of permits, etc. 
Behind the creation and empowerment of the AMT, was 
the external “pressure” of the International Monetary 
Fund (IMF), the European Union (EU) and the European 
Central Bank (ECB) under the financial aid programme 
to Portugal. Portugal was subject to a bailout programme 
in 2011, which imposed several changes. One of them was 
related to the need to increase the regulatory activity of 
the transport sector. Unlike previous transport regulatory 
agencies, the AMT is not subordinate to the Government, 
which provides a truly independent regulatory action. 
Former transport regulators were under the control of the 
Ministry of Transport, and were therefore vulnerable to 
political interference, and they did not have the ability to 
provide a transparent regulatory approach. 
However, the changes in the regulatory framework were 
much deeper than just at the institutional level. The regu-
latory models in different sectors have been evolving from 
a discretionary-based model towards a contractual-based 
approach. The increasing involvement of the private sec-
tor started in the late 1980s in the ports sector and even 
more significantly in the 1990s in the roads, railways and 
ports sectors. This involvement has been developed un-
der either a contractual approach, typically in the form 
of concessions (ports and, as of in 2012, also airports), 
or in the form of PPPs, which involves a project-finance 
scheme (roads and railways) (see Cruz & Marques, 2011 
and Sarmento & Renneboog, 2015, for more details). 
Both in the case of concessions and PPPs, there have been 
opposite movements regarding the contractual struc-
ture, or risk sharing in different sectors. Up until 1990, 
the risks of CAPEX, OPEX and revenue were essentially 
public (Figure 1), with the exception of the port sector, 
where, during the 1980s some private concessions were 
established. By this means, the private sector was made 
responsible for the operation the subsequent costs, and for 
small investments on the land side of the terminals.  
dossier
In the 1990s a deeper involvement of the private sector 
in infrastructure provision and management began to 
take place, particularly for roads. These initial contracts 
transferred the majority of the risks to the private sector 
(CAPEX, OPEX, and revenue risk). In the railway sec-
tor, the first projects developed by the private sector were 
initiated with a mix of public and private financing and 
shared risk in terms of revenue risk. OPEX was a responsi-
bility of the private sector. In the ports sector, the port 
terminals evolved into private management under conces-
sions. The private sector assumes most of the traffic risk 
and it pays the port authority a rent for the concession. 
Since 2010, there has been a shift in terms of risk sharing, 
mainly in the road sector, with the public sector assuming 
most risk by changing a significant part of the road system 
to availability schemes. Under these availability schemes, 
the concessionaire is paid a fixed fee for operating and 
maintaining the road, with a very limited variable com-
pensation, which is indexed to traffic volume. 
In the port sector, where the previous concessions had 
resulted in most of the demand risk falling on the terminal 
concessionaire (private), some concessions moved towards 
a (partially) variable rent model, which meant that the 
port authority is also subject to demand (revenue) risk. In 
the airport sector, the risk matrix moved completely to the 
private sector, because of a concession agreement of ANA, 
and its subsequent privatization. 
Although the railway sector remained stable in terms of 
risk sharing, all the other sectors have suffered opposite 
changes. While in the road and port sector, there is evi-
dence of a greater risk assumption by the public authori-
ties, in the airport sector, the movement was the opposite. 
Network approach  
The fast and expressive expansion of the road network, 
described above, along with some investment in railways, 
has led to the current situation of a large infrastructure 
network, particularly in the road sector, with a high qua-
lity standard. However, this represents a significant cost for 
a country facing strong fiscal constraints. Additionally, in 
many cases, the expansion of both networks was not coor-
dinated, creating an overlap of structures and services. This 
led to a new reform in 2014, of the merger of “Estradas de 
Portugal” with “Refer”, resulting in a single company for 
the management of the road and railway infrastructure. 
The main motive for the merger was the intention to have 
a single and unified management structure for both trans-
port systems. The other motive was the fact that both com-
panies share similar challenges, besides the management of 
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large infrastructures. They are both highly in debt, facing 
strong financial constraints over the next years.  The two 
companies also have large internal structures, with more 
than three thousand employees between the two of them.
There were several objectives tor this merger, one of the 
most important being the financial sustainability of the 
two operations, through increasing revenues and redu-
cing costs. However, there was also a strong emphasis on 
promoting a sustainable mobility framework. The merger 
aims to promote a compensation and remuneration sys-
tem, with an integrated and rational planning of the entire 
network, and  the development of a multi-modal mobility 
management.
Conclusion
This paper evaluates how the different transport sectors 
(road, railway, urban transports, ports, and airports) have 
been de- regulated and-re-regulated in Portugal. The au-
thors found that, over the last years, changes have made 
the role of the public and private sector clearer, particularly 
for the risk sharing structure. The framework has evolved 
from being dominated by the public sector, to more pri-
vate participation, particularly for roads, ports and air-
ports. In these sectors, the private sector is now responsible 
for a large share of the risks and functions. However, as a 
sign of some weakness in the market and in the regulatory 
arrangement, this increase of the private sector role was 
not accompanied by assuming more of the revenue risk. 
In most of the cases, particularly for roads and railways, 
the public sector still guarantees most of the revenues to 
private firms.
The intensive investment in infrastructures posed a new 
challenge regarding efficiency and the reduction of costs 
(particularly bearing in mind the budget constraints that 
the country faced over the last years). A merge between the 
road and the railway infrastructure operator was decided 
upon and implemented in 2014-2015. This merger was 
based on the need for Portugal to optimize the use of its 
road and railway network, and also to increase the effi-
ciency of the large investments that had been made. The 
new company no longer positions itself as an investor and 
constructor of infrastructures, but rather as a provider of 
multi-modal mobility. This merger created scope for a bet-
ter service, with increased revenues and reduced costs, all 
through synergies that allow for a more financially-sustai-
nable operator.
All these changes in the Portuguese transport sector imply 
a relevant future role for digitalization with regard to re-
gulation, governance, and decision-making, both for the 
dossier
public and the private sector. Digitalization will allow for 
the large investments in infrastructures to be optimized 
and will lead to an increase in mobility and efficiency. This 
could be achieved by management providing real time 
information, or by increasing tolls to enable operators to 
be more flexible and to be able to respond to market and 
consumer changes, and to be more proactive. 
The transformation that has occurred in Portugal in the 
transport sector over the last decades has been an impres-
sive effort to close the infrastructure gap that the country 
suffered. However, new challenges ahead focus mainly in 
reducing costs, improving quality, and increasing mobility. 
There is a large role for digitalization in this effort.
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Managemnet of Urban Infrastructures
A Massive Open Online Course by EPFL - MIR - IGLUS
In recent years, online courses have emerged as a game changer in the educational landscape. Massive Open 
Online Courses (MOOCs), covering a wide variety of subject matters, are now available to practitioners, as 
well as academics, and continue to attract increasingly large audiences via online education platforms such 
as Coursera and EdX. These online courses enable learners to choose from a diverse array of subjects and to 
freely explore those that are most interesting to them at their own pace. The combination of the flexibility 
associated with online education and the high quality of courses offered by world-class universities, have 
turned MOOCs into an appealing learning reference for many. As a result, these courses have become par-
ticularly invaluable to those practitioners who have limited time and tight schedules restricting them from 
attending conventional training programs, but still feel the need to stay up to date with the cutting edge 
knowledge in their fields. 
As of February 2016, the Chair Management of Network Industries (MIR), is offering a free online course on 
the Management of Urban Infrastructures as one of the products of a global action research initiative relating 
to the Innovative Governance of Large Urban Systems, called IGLUS. This free, and on-demand, course covers 
the basic principles of the management of urban Infrastructures and illustrates these principles through a 
deeper investigation of two of the most important urban infrastructures- the urban energy and transporta-
tion sectors. 
In this online course we, at EPFL, have worked with a series of our partners in the IGLUS project, namely the 
World Bank, The Veolia Environment group, Swiss Post, City-Canton of Geneva, Boston Consulting Group, and 
City University of New York. By providing a combination of inputs from both academia and industry experts, 
we have tried to give a balanced overview of the basic principles of urban infrastructure management and to 
also illustrate how practitioners make use of these principles in the real-world. 
In about six months from the launch of the course, more than 16’500 learners had visited in the course and 
the feedback from this large audience is quite promising (Click here to see the feedback). The online learning 
forum associated with this course provides us with a unique opportunity to host discussions and hear a range 
of diverse perspectives on the managerial issues raised in the course. People attending the course represent 
more than 90 different nationalities, and the debates centered around the course materials reflect this diver-
sity and are in themselves an immense learning opportunity, both for us and our learners. You can find more 
information about free registration in this course by visiting the IGLUS webpage at: http://iglus.org/mooc
We are currently planning the second part of the course that is set to go online Spring 2017. The second 
part of the course will have a more keen focus on the Management of Urban Infrastructures in presence of 
disruptive innovations introduced by the ICT sector; which can be labeled as Management of Smart Urban 
Infrastructures. 
Online courses that cover managerial, regulatory and governance issues in different network industries are 
becoming increasingly more prevalent. So, as of this issue of NIQ we will introduce a new section that closely 
follows the world of online education and reviews the currently available, and the upcoming, MOOCs that 
might be useful for academics and practitioners active in the field of Network Industries. 
If you would like to write a review about a MOOC and publish it in an upcoming issue of NIQ, please send an 
email to mohamad.razaghi@epfl.ch.
Review of Online courses related to Network Industries
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announcements
The Transport Area of the Florence School of Regulation
The Florence School of Regulation (FSR) has been created in 2004 as a partnership between the European University 
Institute (EUI) and the Council of the European Energy Regulators (CEER). Since then, the Florence School of Regulation 
has expanded from Energy regulation to Telecommunications and Media (2009), Transport (2010) and Water (2014).
The Transport Area of the Florence School of Regulation (FSR Transport) is concerned with the regulation of all the 
transport modes and transport markets (including the relationship among them). It currently focuses on regulation and 
regulatory policies in railways, air transport, urban public transport, intermodal transport, as well as postal and delivery 
services.
The aim of FSR Transport is:
• to freely discuss topics of concern to regulated firms, regulators and the European Commission by way of stakehol-
der workshops;
• to involve all the relevant stakeholders in such discussions; and
• to actively contribute to the evolution of European regulatory policy by way of research.
The core activity of FSR Transport is the organization of policy events, where representatives of the European Commis-
sion, regulatory authorities, operators, other stakeholders, as well as academics in the field meet to shape regulatory 
policy in matters of European transport.
The results of FSR Transport’s activities are disseminated by way of policy briefs, working papers and academic publica-
tions. All FSR Transport materials are open source and available on the FSR Transport webpage, as they aim to involve 
professors, young academics and practitioners to become part of a unique open platform for applied research. 
To learn more visit our website: www.florence-school.eu or contact us at FSR.Transport@eui.eu.
Highlight
Date Title
29 February 2016 4th Florence Intermodal Forum
9 March 2016 Executive Seminar at the World ATM Congress in Madrid
 2 May 2016 12th Florence Rail Forum
3 May 2016 Executive Seminar: ERA and the Digitalization of Railways
 23 June 2016 Book Presentation: Routledge Companion to Network Industries
24 June 2016 5th Conference on the Regulation of Infrastructures
 11 July 2016 Executive Seminar on EU Road Transport: Driving change for business and 
people
21 October 2016 8th Florence Air Forum
 25 November 2016 13th Florence Rail Forum
For more information about our activities please contact: FSR.Transport@eui.eu.
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Executive Seminar on EU Road Transport: Driving change for business and 
people 
Organised jointly by the Cabinet of Commissioner Violeta Bulc, the European Com-
mission Directorate General for Mobility and Transport (DG MOVE) and the Trans-
port Area of the Florence School of Regulation at the European University Institute 
(FSR Transport), this executive symposium explored the challenges for EU road trans-
port in the current regulatory context with the purpose to prepare for a series of EU 
Road Transport Initiatives, which are already under discussion. 
FSR-Transport events 2016: 
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Network Industries Quarterly | vol. 18 | no 3  | 2016
Call for Papers
Special issue on: Network Industries in Latin America
Guest Editors
Joisa Campanher Dutra, Getulio Vargas Foundation, Rio de Janeiro Matthias Finger, Ecole Polytechnique 
Fédérale Lausanne and European University Institute, Florence
Miguel Angel Montoya Bayardo, Tecnologico de Monterrey, Guadalajara
Abstract
The network industries in Latin America (from Mexico to Chile) are undergoing substantial 
changes, marked in particular by their liberalization but also their privatization. Similarly, the re-
gulation of the network industries’ sectors is gradually being institutionalized following Euro-
pean, American, but also endogenous approaches. Overall, however, the de- and re-regulation 
of the network industries in Latin America follows no clear model and results are mixed, at best.
This special issue of Utilities Policy aims at shedding light at the de- and the re-regulation prac-
tices in the different network industries and in the different Latin American countries, notably 
Mexico, Brazil, Colombia, Peru, Argentina, Chile and others. This special issue is especially dedi-
cated to critically analyzing these practices, along with the policies that have inspired them.
Topics Covered
- Description and critical assessment of the different network industries’ de- and re-regulation policies 
and practices in Latin America, notably Mexico, Brazil, Colombia, Peru, Argentina and Chile
- Sectors covered: telecommunications, postal services, electricity, gas, air transport, rail transport, road 
transport, urban public transport, water and wastewater
- Comparative studies across sectors and countries are particularly welcome
 
Notes for Prospective Authors
All papers must be submitted through the Utilities Policy website:  http://ees.elsevier.com/juip/. Make 
sure to upload your paper to the special Issue “Latin America”.
Submitted papers can be in early draft versions, but should not have been previously published nor be 
currently under consideration for publication elsewhere. All papers will be selected through a peer-re-
view process. For more information, please see the Author Guidelines page. The authors of the selected 
papers will be invited to either a conference in Guadalajara, Mexico, on November 21st, 2016 or a confe-
rence in Rio de Janeiro, Brazil, on November 23rd, 2016, during which their papers will be presented and 
critically discussed before a final submission to the special issue.
Important Dates
• Draft paper due on 30 September, 2016
• Notification of acceptance to the Conference on 15 October, 2016
• Conference in Guadalajara, Mexico, on 21 November, 2016 or in Rio de Janeiro, Brazil, on 23 Novem-
ber 2016
• Submission of revised paper on 31 January, 2017 Notification of acceptance on 15 April, 2017 Publi-
cation date: August to September 2017
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Network Industries Quarterly, Vol. 18, issue 4, 2016 (December) “Reform of the Railway 
Sector and its Achievements” 
Presentation of the next issue
In the last three decades the railway sector has reformed its intuitional forms in many countries.
Prior to other countries, the Japanese National Railways (JNR) were divided and corporatized in 1987. In the 
following year, the Swedish National Railways (SJ) was reformed by introducing vertical separation, and this 
case had large influence for stipulating the EU railway policies. It is true that the EU railway policies had large 
impacts on the railways of the Member countries, and their results were discussed accordingly. Nevertheless, 
there are several other countries, where the railways were reformed in different models and could improve 
the efficiencies by some measures such as inviting private investments, introducing intra-modal competition, 
avoiding cross-subsidies, and liberalizing the management.
As the railway sector is required to compete with other modes especially roads to attain environmental cir-
cumstances, it is beneficial for the policy makers and experts to learn the lessons from the other countries’ 
experiences. Thus, this issue of the Network Industries Quarterly aims to gain the lessons from the past expe-
riences by covering different models of railway reform in Europe and other five countries: USA, Japan, Russia, 
Mexico, and Vietnam.
More information
The guest editor for the next issue of the Network Industries Quarterly is Dr Fumio Kurosaki (Institute of 
Transportation Economics, Japan). Should you be willing to contact him regarding this publication, please 
send an email to FumioKurosaki@itej.or.jp with cc Ms. Nadia Bert at FSR.Transport@eui.eu. 
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